Biological and physiological characteristics of glass eels (Anguilla anguilla) in the Bay of Biscay. Morphometric characteristics of glass eels when they enter estuaries have been studied in many works1,2,3) Length and weight of glass eels decrease while pigmentation develops, during the principal season of migration. Such characteristics are insufficient to determine their physiological state when they colonize the continental waters 2). The purpose of this work was to characterize the physiological state and the larval history of glass eels groups during the main season of migration and the transition between the sea and the estuary. The energy reserves were quantified from the DNA/dry weight 4) ratio. This index classically used on marine fish larvae, was for the first time measured on glass eels. It presents the interest to be used individually. The larval history was revealed through the microstructures registered on the otolith5). Parameters (trophic availability, courantology, temperature) of oceanic migration condition state of slimming of the glass eels entering the estuary. They were then at the end of the metamorphosis and in fasting 6) phase and will be confronted with an environmental change inducing energy losses. The quality of the recruit was a significant parameter for their aptitude to colonize continental area.
MATERIALS AND METHODS
Glass eels were sampled from November 1999 to March 2000 along the coast of the Gulf of Biscay south-west of France, in the Adour estuary and in the marine coastal zone (tab.1). Microscope (SEM) (Hitachi S520) after gold coating (20nm). The magnifications used to measure the various phases of growth from the nucleus to the external edge of the otolith was of 600 times. The structure of the otoliths were determined according to the description of 
Statistical processing
Length and weight variations were examined to confirm previous work showing a seasonal reduction4). The proportion of the pigmentation stages was also taken into account. DNA/dry weight data have a strong variability which leads us to use non parametric tests to fill the conditions for application and to neglect the extreme values inducing a strong variability. For comparisons of individuals caught at sea and in estuary, the Wilcoxon 13) test of ranks was used. The comparison of the individuals sampled in estuary over the 5 months of migration was carried out, by the Kruskal-Wallis14) test for the index of condition and by the test of the median rank with two levels of classification 15) for measurements of otolith structures. The independence condition of the samples was checked and the assumption of equality between the two samples was tested with the risk x = 0.05. As far as possible, to eliminate intra-group variability from measurements of otoliths microstructures related to the metabolism of each glass eel and to highlight variability related to the studied phenomenon, an estimator ratio was used. The Rm distance was replaced by Rm/R and the distance Rp by Rp/R .
RESULTS

Biometry
Length and weight of glass eels decrease gradually during the season. They lose over the 5 studied months on average 0.6mm and 0.12g. Size and weight were equivalent between the two geographical sites (2).
The pigmentation stages present the same evolution during season and between the two geographical sites.
The VB stage decreases at the end of the season to the benefit of VIA stages. At sea, the stages VB also dominate but with a stronger percentage of VA than in the estuary especially in December (table 2) . The tests applied show that during the season no significant difference was observed for the stage VB (Kruskal-Wallis=4.64-P=0.32). The comparison between sea and estuary samples, for a given month, showed a significant difference in December (Wilcoxon=2.96P=0.003) and none in February (Wilcoxon=0.74P=0.808).
Otolith Structures
The otoliths classification into 3 types shows significant differences between month during season and sampling area (figure 2). Type 1 otoliths were dominant at sea and at the beginning of season whereas type 3 otoliths dominate in the estuary and at the end of season. The different measures taken on the otoliths show a relative stability during the migrating season and between the two sampled areas (table 3) . Table 3 Measures of the total radius of otoliths (R) the nucleus to the metamorphosis (Rm) the crossing of the continental shelf (Rp) for glass eel stage and their standard deviation () during sampling season and sites.
The inter-monthly variations (median rank test) were not significant (table 4) . Table 4 Median rank test according to season and to the various types of otoliths.
The glass eels sampled in the estuary presented otoliths significantly larger than those from the sea (table 3 and  5) . The zones of growth of the otolith until the glass-eel phase were the same ; on the other hand the thickness of growth of the otolith during the cross of the continental shelf differs among the two samples in February (table  5) . Biochemical and otolithometric results concerning the transition between marine coastal zones and estuaries were complementary. The two analyses confirm a mixing of incoming glass-eel waves at the end of the season. Thus, these results show that the glass eels have a certain ability to return to sea after a phase of adaptation in the estuarine freshwaters. This capability has been confirmed by research on glass-eel osmotic capacities18,19) The strong thermal difference between marine and estuarine water in February (cf tab.1) could explain the return to sea because no water discharge was observed during the period of study. Moreover, variability of biometry and pigmentation at the end of the season corroborated these results. Nevertheless, several new information are to be confirmed, mainly on the rates of growth of the otoliths and on the formation of the double mark supposed to be the transition in estuary 6}. Otolith were growing whereas the glass eels were in phase of fast. This could explain why the otoliths of glass eels sampled at sea were smaller than those in the estuary. At the beginning of the migrating season, when groups were not yet mixed, the difference was also significant with respect to the level of classification of the types of otolith and also for the index of slimming. 
CONCLUSION
